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INTRODUCTIOM 


High blood preasurs in association with 
pregnancy has long been regarded as an omnious sign* 

Kaplan et al (1962) reviewed chronic renal disease and 
hypertension associated with pregnancy advised that 
therapeutic abortion should be carried out if the blood 
brossure rises to 160/100 mm Hg. Piarley and Kincald- 
Smith (1968) concluded that morbidity and mortality 
rates mainly related to the fetus# were increased in th,a 
presence of hypertension. 

Nettles and Flanign (1968) found that 
documented evidence of high blood pressure before 
the 20th week of gestation implied the existence 
of hypertension prior to the pregnancy. 

Most significant finding associated with hyper- 
tensive pregnancy is the increase in fetal loss, Tlia 
British perinatal morbidj.ty surgery control week(Butl«t 
and Benham# 1963) recorded both the total number of 
deliveries in one week taking place after the 28th w&mk. 
of pregnancy and the subsequent fat© of the fetus* In 
all there were 16994 singleton pregnancies . and 593 fetal 
deaths, ^iortallty figures from three consecutive months 
were also recorded for comparison, ' 

In all these singleton pregnancies in boidi 
primiparous and multiparous women, the overall incidence 


of raised maternal blood prosmire was 27,5%. The 
hypertension was graded into three groups according 

to diastolic blood pressure. 



Group I patients (mild hypertension) comprised 
of 17.4% of pregnancies and suffered only a small rise 
in blood pressure but nevertheless a diastolic reading 


Group II (moderate hypertension) was 


pregnane 1 


maternal hypertension was 1,2%, 


maternal deaths in England and Wales, first started i 









0‘/i (Jockes et al# 1976) 


The changes in blood pressure that occur 


lormal pregnancy have been well documented by 


Gilllvray et al (1969). Hiay observed 


t between the 16th and the 24th weeks 


n diastolic blood pressure was greater than that in 


ystolic and both values tended to return to normal at 


term 


Posture is another important factor in inter, 
preting blood pressure levels in pregnancy. After the 


pregnant women can develop a profound fall in blood 


pressure if allowed to remain supine for more than a 


few minutes 


Wright (1962) showed this to be due to a 


inferior vena cave while the patient was lying on her 
back. Kerr et al (1964) using cons treat radiography 
immediately before and after delivery showed inferior 


vena caval obstruction in 10 of 12 patients studied 
during late pregnancy. Ihe levels of 139 mm Hg syatoli' 


have been chosen as the upper ■ limit o-f, norma?, mainly on 
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th® groups that a rise in perinatal laortality is seen 
even if higher levels are found only on a single 
occasion* 

prevention and treatment of pregnancy induced 
hypertension have learned in the last 10 years. High 
blood pressure complicates approximately 10% of all 
pregnancies. Pre-eclampsia, the association of hyper- 
tension, proteimiria and oedema, accounts for more than 
50% of all the hypertensive disorders of pregnancy and 
is a major cause of fetal and maternal morbidity and 
nwrtality. 

Distinguishing between pre-ec larapsia and 
other causes of hypertension on clinical grovinds can be 
difficult because of the lack of specific tests for 
differential diagnosis. Increased vascular resistance 
has been claimed as the primary cause of pre-eclampsia, 
however, a variable hemodynamic profile with relatively 
high cardiac output, normal filling pressures and in 
appropriately high systemic vascular resistances is now 
reported for investigation by most investigators. 
Imbalance between vasodilator and vasoconstrictor 
elcosanolds may account for platelet activation and 
increased responsiveness to pressor peptides. Altered 
prostacyclin (PGI 2 ) to thromboxane ^2 (T5:A25 ratio in 
maternal uteroplacental vascular bed may favour local 
platelet <«3tivation and vasocons-crlction contributing 
to placental insufficiency and fetal distress. Recent 
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evidence seems to suggest that' fetal uitibilical placental 
circulation may be the site of the primary vascular 
injury* 

Hypertension complicates approximately 10% of 
all pregnancies and accounts for 20% of all maternal 
deaths* Blood pressure normally decrease in periphecil 
vascnilar resistance, reaches its lowest point in the 
second trimester and then gradually increases to or near 
pregravid levels at term* Normal pregnant women develop 
vascxtlar resistance to the pressor effect of angio~ 
tensin II, which is precociously lost in women who 
develop gestational hypertension. 

Prostaglandins are involved in the development 
of this vascular refractoriness. An acute and reversible 
lesion defined **Gl<^rular eudotheliosis** as the basic 
pathologic pattern of pre-eclamptic neuropathy a Itlwugh 
gestational hypertension can be super-imposed on undia- 
gnosed essential hypertension or any of a variety of 
renal disoases. 

Treatment of pregnancy induced hypertension 
is important because it can adversely influeric® the 
health and life of both mother and baby. Iherapy is 
beneficial in term® of iiwaediate pregnancy outcome and 
is not harmful to the child prevention rather than cur® 
should be the aim in managing hypertensive diseases 
during pregnancy. 




iSie primary goal when treating gestational 
hypertension is euccassful terminatdon of the pregnancy 
vjith the least trauma to nether and fetus. 

Hypertension in pregnancy treated as i- 
lo No restriction,, bed rest. 

2. Elucidation of some of the mechanisms res-ponsibla 
for blood pressure elevation in pregnancy has 
permitted therapy to be based on more rational 
principles. The decreased arterial reactivity 
encountered in norraDtensive pregnancy is mediated 
by prostaglandins# preventive therapy using low doa© 
aspirin is an option to prevent development of 
proteinuria in pre-existing hypertension and 
provide prophylaxis# against pregnancy induced 
hypertension, 

3. Antihypertensive therapy using syrnpati-ietlc Inhibition 
with either methyldopa or alpha and beta adrenoceptor 
blockade. 

Vasodilation with hydralaEine, calcium entry 
blockers (Nifedipine) I/V labetalol or diazoxlde is 
primarily used in severe hypertensive patients. 

The use of orally administered Nifedipine 
in severely hypertensive women is associated with 
encouraging results. 

4. When blood pressure levels greater than 170/110 mm Hg 
needs antihypertensive therapy for maternal safety# 
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it remains to be proven to mhat extent foetal growth 
and welfare con be improved in v;omen with diastolic 
pressure levels S5-110 mm. Hg when adrenoceptor 
blocking agents are used for blood pressure control. 
Ifierapy improved - 

- foetal growth, 
prevention of proteinuria. 

- Prevention of respiratory distress syndrome. 

5. During long term antihypertensive therapy treatmcait 
with pindolol yielded better foetal growth than 
therapy with atenolol. 

■The disease and its therapy induced special 
problems with regard to anaesthetic management end cere 
of the nev;bom infant. In the anaesthetic management of 
the pre~eclamptic patients drugs that are excreted 
un changed Ly the kidney or that may accentuate liver 
dysfunction should be avoided. Marked fluctuation in 
blood pi'essure should be prevented. Correction of 
circulating blood volume, anemia and electrolyte 
disorders should be stor^ prior to the onset of 
anaesthesia. If magnesium has been used in large doses 
and oliguria occurs magnesium toxicity may develop has 
been used in large doses and oliguria occurs, MagnasiuiH 
toxicity may develop since the magnesium ions is largely 
excreted through the kidney. Magnesium toxicity presents 
as loss of all reflexes coupled with a progressive fall 


s 


la blood pressiire and respiratory depression and is 
reversed by I/V administration of a calcium salts. 

In general anaesthesia patient should also 
be infused with a balanced electrolyte solution® 
Following pre-oxygenation, a sleep dose of an I/V 
induction a drug is followed by endotracheal intubation 
and maintenance with enhalation agents® 

Hypertension in pregnancy causes high fetal 
raortcility rate® The increased attention now given to 
the presence of hypertension in pregnancy has reduced 
the risk of serious maternal complications to a very 
low level. To obtain the best results in terms of the 
mother and especially of the fetus frequent and careful 
assessment, of botVi is required during the antenatal 
period, Where this has been possible a reduction in 
fetal mortality has been obtained. 






REVIEW OP literature 


Active management of severe hypertension 
associated with pregnancy Induced hypertension (SPIH) and 
eclarrtpsia is important in order to minimise maternal 
mortality and morbidity. Only recently need of treating 
severe hyx^ertension in eclampsia/SPIH, formerly largely 
neglected area# is appreciated. It assumes greater 
significance in countries where eclampsia and SPIH are 
common. Mode of administration and rapidity of its 
action form the basis for the selection of adjuvant 
antihypertensive during such hypertensive emergencies. 
Parenteral reserpine is routinely used for this purpose 
in most hospitals in India. Hov/ever, the use of reserpln® 
has become somewhat obsolete due to its erratic efficacy 
and side effects. Parenteral diazoxide and nitroprusside 
had never been popular for use in pregnancy. Parenteral 
hydrallazine (Apresoline) widely used in West is still 
not approved for marketing in India. 

Pre-eclampsia is classified as j 

Mi Id Pre-ec lamps 1 a 

When blood pressure is upto 160/100 mm Hg with 
or without presence of oedema and albuminuria. 

Severe Pre-eclampsia ’ 

pressure is upto 160/100 rnm Hg with 

oedema and albuminuria, which is more than 3 gms in 24 
hours. 



If 


Eclampsia 

Varying degree of hypertension oedema and 
proteinuria with convulsions » 

Pre-eclampsia is classified as severe if any 
of the following signs or symptoms develops t 

a® Systolic pressure more than 160 torr or diastolic 

px'essure more than 110 torr with the patient at rest® 
b» Proteinuria e:xceeding 5 gm/24 hours, 

c. Oliguria of less than 400 inl/24 hours, 

d. PulR’ionary edema. 

e. Headeichra, visual clistarbcmces or epigastric pain. 

The disease has reached the phase of eclampsia 
when convulsions with loss of consciousness are super- 
imposed. Eclamptic coma denotes the transition from 
pre-eclampsia to coma without convulsion. 

Pre-eclampsia is primarily a disease of the 
prirnigravida, in particular the young or old primigravida® 
V/lien it occurs in a multigravida, there are usually other 
complications such as diabetes, hypertension, pyeloneph* 
ritis or niultiple pregnancy. The sequelae of these 
pathologic processes affect the mother, tli,e placenta, 
and the infant. 

Clinical manifestations - in mother include a 
progressive shift of extracellular fluid from the vasculir 
to the extravascular compartment, I'esulting in hypovolemia, 
hypoproteinuria, hyponatremia and a rising hematocrit 
(indicating hemoconcentration) . Cardiac output is often 
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occurs primarily as a result of gradual placental 
nutritional failure, while the postpartum loss is 
predominantly due to prematurity. 

Kyu'zo Aobi et al (1977) studied the effect of 
nifedipine and propanolol in pregnancy induced hyper- 
tension and control group. 

hifedipine creates little or no effect on the 
blood pressure in normal svibjects (Stone et al, 1930). 

AETIOLOGY OF PREGNANCY RELATED HYPEF. TENSION 

No clear explanation of increased blood pressure 
in pregnancy has been established. Itiree postulater 
account for pregnancy related hypertension as follows s 

1. Altered homeostatic control v/ith increased plasma 
volume, total exchangeable sodium, extracellular 
volume and cardiac output may be accepted as a probabla 
exp,lanation of mild hypertension v'ithout pre-ec lampsia* 

2. An alteration in blood coagulation factors resulting 
in widespread fibrin deposition in capillaries, in 
both the placenta and uterus and the maternal kidney, 
and lungs may account for pre-eclampsia associated 
with severe maternal hypertension and morbidity or 
mortality of the foetus. 

Changes in the humoral factors associated with 
hypertension. 


3 . 
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nreater than that of normal pregnancy, while blood floi; 
to liver, kidneys and uterus is always less« Cardioc 
work is increased by augmentations in systemic resistance, 
blood viscosity and cardiac output. In severe cases 
cerebrospinal fluid pressure is greatly elevated and the 
\isiial hyperaemia of the respiratory tract is oxncneratcd 
px'oducing mucosal edema and increased secretions. Hie 
hcierna to Ionic findings include thrombocytopenia, increased 
platelet adhesiveness, less factor V, high fibrinogen 
levels, low plasminogen levels, high levels of plasminogen 
and fibrinolytic inhibitors increased fibrin degradation 
pi'oducts and prolonged throiibin and prothrombin times. 

The disease is a leading cause of maternal mortality. 
Factors contributing to death are (a) primary cerebral 
haemorrhage, (b) sequelae of convulsions (cardiac arrest 
from hypoxia or pneumonitis from aspiration of gastric 
contents) (c) eclamptic collapise and (d) associated 
conditions such as abruptio placenta, renal failure and 
pituitary necrosis. 

The placenta tends to age prematurely and 
develops infarcts, necrosis and degeneration with fibrin 
replacement. These changes, together with the decreased 
uterine blood flow, cause impairment of placental function 
which is intensified during labour by a marked increase 
in uterine contractility. 

The ietus is at high risk and perinatal 
mortality is considerably increased. The prepartum loss 
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.HOI-ar.OSTATIC DISTORBAl^ICES 

In normal pregnancy a progressive Increase in 
the plasma volume has been well documented and tends to 
be directly related to fetal weight (Hytten and Painkin# 
1963) e Ihere is also a gradual rise in total exchangeable 
sodium in excess of 500 m mol tov/ards the end of pregnancy* 
Despite the retention of sodium a mild h^^^oonatraemia 
usually occurs due to a proportionately greater increase 
in extracellular fluid rather than to entry of sodium into 
the intracellular space. Although the total exchangsabl® 
sodium rises the pregnant patient is much less able to 
withstand depletion of sodium. If it is withheld or if 
diuretics are used excessively the mother has a greater 
tendency to develop hyponatraemia. Ihese changes of 
increased plasma volume, total extracellular fluid and 
exchangeable sodium are associated with a gradual increa®® 
in cardiac output from about the sixth v/eek of pregnancy. 

At one time it v;as believed that cardiac output fill in 
the last £ev/ weeks of pregnancy but it is now thought 
that this was due to observations on patients in the 
supine position (Vorys et al, 1961) , 

These homeostatic changes are very similar to th@ 
results of deoxycorticosterone are very similar to the 
results of deoxycorticosterone acetate administration 
which is, however, associated with hypertension whereas 
the homeostatic and cardiodynamic changes in normal 

^toreover, the plasma volume increas® 


pregnancy are not 
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is less striking or absent in pregnancy with more sovorc 
hypertension. 

Schewitz (1971) observed hypertensive pregnant 
patients and shO’wed contradictory results with sodium and 
water homeostasis. The use of diuretics may viell have 
distorted some of the results where no increase or even 
depletion of sodium and v/ater was reported. The accepted 
vie'w at present is thc'jt hypertensive; mothers have smaller 
increase in plasma volume, total exchangeable sodium, ard 
extracellular fluid than normal pregnant women (Ches ley, 
1972). These observations make it difficult to believe 
that sodium and v;ater retention can be an important 
primary factor in the causation of pregnancy related 
hypertension. 

COAGULATION FACTORS 

In pre-eclampsia the widespread fibrin deposition 
particularly related to the capillaries in the maternal 
kidney and lungs as v/ell as in the placenta, is unlike 
that found in malignant hypertension which is predominantly 
in the arterioles. It is also striking that retinal 
haemorrhages, retinal exudates and involvement of the 
retinal arteries are rare in pre-ec lamps la. Evidence that 
eclampsia fibrin capillary -depositions are primary as 
opposed to secondary phenomena is lacking. It is well 
established that in normal pregnancy there is an enhanced 
ability to produce fibrin and a reduction in fibrinolytic 
activity during the second and third trimester (woodfield 
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Gt alj, 1968} . The formation of fibrin rises sharply at 
the comii'jencement of labour (Bonnas et al# 1969) acting 
as a protective mechanism for the highly vascularized raw 
uterine sxirface after separation of the placenta. The 
possibility must exist that in pre- eclampsia the sudden 
increase in fibrin production is set in notion before 
labour comxaences, resulting in viidespread deposition in 
maternal organs as well as possibly in the placental 
circulation where it gives rise to acute fetal distress. 

HUMORAL FACTORS 

( a) Renin 

Ihe possibility that humoral or horirsonal factors 
are predominantly responsible for hypertension in pregnancy 
has to be considered seriously. Many observations have 
shovi/n that plasma renin activity is raised in normal 
pregnancy, as it is also in women taking the contraceptive 
pill, but that it is lower and may be normal in patients 
with pre-eclampsia. l%ere is little evidence of absolute 
levels of angiotensin II in pregnancy, but pregnant women 
are less sensitive as regards raised blood pressure 
response to infusions of angiotensin {Ches ley et al,1963), 

(b) Aldosterone 

Renin is known to stimulate aldosterone secretion 
and as would be expected higher levels of plasma aldosterone 
are found in normal pregnancy. As with plasma renin 
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activity, aldosterone levels are decreased in mothers 
with high blood pressure {Rinsler and Rigby, 1957), It is 
again difficult to accept that aldosterone can play an 
important part in the significant hypertension associated 
with increased ^etal niortality, 

(c) Oestrogen and Progesterone 

'rhere is no evidence that production of either 
oestrogen or progesterone can account for severe hyper- 
tension in pregnancy. Although hypertension is occasio- 
nally associated with contraceptive pills containing 
oestrogen, it is usually only of the milder type. Itiere 
is a striking low incidence of hypertension in patients 
receiving high dose oestrogen therapy because of either 
carcinoma of the prostate or in post menopausal women, 
carcinoma of the breast. Ihese findings make it' unlikely 
that the high oestrogen production seen with multiple 
pregnancy or hydatidiform nole is mainly responsible for 
the increased incidence of pregnancy related hypertension. 
Further more progesterone may tend to increase renal 
excretion of sodium either by an antialdosterone effect 
(Landau and Lugibihl, 1958) or more directly, 

DIAGNOSIS OF PREGNANCY RELATED HYPERTENSION 

Women who before pregnancy were well documented 
and non hypertensive may during pregnancy develop hyper- 
tension which can be pregnancy related or can arise from a 
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situation de novas In the latter case a renal lesion is 
the likeliest cause and glomerulonephritis is the expected 
finding » In those patients with known pre-»»exi sting hyper- 
tension that has not been fully investigated it is very 
difficult to establish the presence of a unilateral renal 
lesion or drainage tract abnormality without the use of 
radiology or isotopic methods. Investigation has to be 
deferred. 

In both the second and third trimester the 
presence of proteinuria (upto 2 gxn/24 hour) is suggested 
of pregnancy related hypertension. Accurate quantitation 
of urinary protein excretion cannot be obtained using 
Esbact’s method, A turkimetric procedure using trichlor- 
acetic acid or a direct nitrogen estimating method must 
be used greater levels of proteinuria or selective 
proteinuria (Rowe and Sootliill, 1961) are more suggestive 
of primary renal disease, 

Wagner Kolb and Fischer (1971) investigated 
patients post par turn who had previously been diagnosed as 
having pre-eclampsia and found chronic renal disease in 
30% women. In the early stages or in mild cases of pre- 
eclampsia, renal biopsies may only show very minor changes 
and it can be very difficult to differentiate between 
■pregnancy related cardiovascular renal changes and glome- 
rulonephritis arising de nova. In this situation the 
renal biopsy serves predominantly to exclude the presence 
of primary renal disease, “itie striking glomerular 
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ci'ia:ag’3s showing fibrin deposition in the capillarico and 
cytopIasKiic sv/elling of the endothelium and epithelium 
uro diagnostic endocrine disease. 

Endocrine disorders (diabetes Eiellitus is tho 
coDaioneat exarapio) are associated with a highei* incidence 
of iTicrtcriial hypertension compared with norsaal pregnancy, 
Hov/evei", apart fx-om diabetes the overall nurrbcir of 
patients presenting with hypertensive disease in 
pregnancy as a result of endocrine disorders is small. 

Pheochromccytoma may give to acute and severe 
high blood pressure in the first trimester and its presence 
associated with a maternal nKsrtality rate of over 40%, 

Hypertension in the first half of pregnancy is 
associated with a hydatidiform n»le. 

Although the hypertension is usually mild and 
less significant than the other features of this condition 
sometimes it may be fulminating. Once the mole has been 
reraoved the blood pressure reverts to normal vascular 
onoraalies. 

Vascular abnormalities such as coarctation of 
the aorta or stenosis of the renal artery due to rauscalar 
hyperplasia may causa hypertension in women of child 
bearing age, they do not appear to b® disclosed by 
pregnancy. 

CLASSIFICATION OF HYPERTENSION 

Beilin et al (1974) suggested that blood pressur® 
should be defined in quantitative terms by relating 
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rroacurc rhcnges to gestation# the presence or absence of 
proteinuria and other features such as impairment of renal 
function as well as to the postpartum blood pressure. 


'Hiere remains an increased prevalence of pre- 
mature placental separation in the hypertensive pregnancy* 
oven where good control of blood pressure is obtained, 

'i'Uis complication is t^i/ice as frequent in moderate hyper- 
tension and four times more common in severe hypertension 
than in non-hypertensive pregnancy. Ittere is an increased 
rate of placental degeneration and infarction and of 



a consequence# the fetal growth rate is frequently 
retarded. -If these changes occur acutely intrauterine 
anoxia und intrauterine death may quickly supervene. 
Intrauterine death# a shorter period of gestation and a 


greater prevalence of fetal lung immaturity associated with 
a higher incidence of necessary obstetric intervention ar« 
probably the main reasons for the high fetal loss associa- 


ted with hypertensive pregnancy. 


MATERNAL CLINICAL FEATURES 

Hypertension in pregnancy may asymptomatic, it 

« M . . ... ..... ...... ^ . Mk ..At. ^ mm I '1 - .m i&l <wn> jAh •§ 



<i£.d there is a still higher incidence in the presenc# 
of rsaternal hypertension. 

Nyivjesy et al (1968) showed the average weight 
gain to be higher with raild pre- eclampsia than in non 
hypertensive pregnancies. In a group of severely pre- 
eclamptic Bothers^ Pish et al (1959) showed that the 
total gain in vreight and the rate of gain were not signi- 
ficantly different from those of non hypertensive mothers® 
J* 3 t clinicians agree that dependent oedema is less 
significant in pregnancy than was previously thought. 
Kov^ever# non dependent oedema of the hands and face 
found in association with maternal hyjjertension may be 
the first indication, of serious complications. 

Hypertensive mothers may also present with 
general . malaise, lassitude, headache, increasing 
nocturia, diminishing exercise tolerance and a higher 
than normal incidence of uterine bleeding or antepartum 
haemorrhage. Eclamptic fit may occur and can prove fatal* 
Cccassionally mothers with mild hypertension may 
experience eclamptic fits. 

The principal cause, of death In eclampsia by 
clinical finding were pulmonary oedema (46.6%), acute 
myocardial failure and cerebral haemorrhage (11,6% each), 
anemia (7,8%), hyperpyrexia .(5,8%1, post partum haem.©- 

in 

rrhage (4.8%), and asphyxia, obstetric shock and 
accidental haemorrhage (3,9%: each) , bahirl (1970), ; 

Goawami and Gosw ami (1984) and Sarbar (1986) also 
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reported the principal causes to be cardiac failure^ 
pulmonary oedema# cerebral haemorrhage and shock* 

Brown (1950) stated that when blood pressure 
rises above 160/100 mm Hg the spasm of glomerulea 
arterioles causes albuminuria* Present study also 
confirms the significantly higher incidence of protei- 
nuria* Das (1968) and the Obald (1968) have also 
reported a similar finding. 

The medical treatment of pre~ec lamps ia 
consists of three fundamental facetsi 

a* Rest# (b) diet including regulation of 
fluid and electrolyte balance and, (c) drugs l«e, 
sedatives antihypertensives and magnesium sulfate. Plasma 
expands therapy with human albumin was recently shown 
to be most beneficial. Circxilating blood volume 
increased# placental blood flow# improved# depleted 
px'otein v/as replaced and urine output increased while 
diastolic pressure and edema declined. Of the antihyper- 
tensive drugs# veratrum alkaloids and reserpin cause 
bradycardia, apre so line tachycardia# Magnesium sulfate ia 
a depressant of the peripheral neuromuscular junction* 
Magnesium is helpful in producing vasodi latation and 
decreasing uterine contractility# thus lowering vascular 
resistance and blood presstire and increasing uterine blood 
flow. Diuretics agents are rarely indicated In pre- 
eclampsia. 


For the treatment of severe pre-eel artrosia^ coati- 
;it.cu3 e>;:trcidural block to a level of the eighth thoracic 
tiiegmeiit to denervate uterus# kidney end. adrt’nals has p.ro’yori 
to be a valuable adjunct in patients# whose blood pi'esaaro 
does not decrease with conventional methods or whose blood 
pressure rises again markedly during labor* Similarly 
rogionril blockade has been used with advantage in the 
ip of cclcmptic coma eiwakening appears to occur 
roculily# urine production increases and 'the blood pressure 
is controlled easily. 

Eclamptic convulsions arc treated according to 
the name principles as convulsions from other causaa l.e* 
by the combination of (a) oxygenation# (b) corirol of 
muscular hyperactivity (succinylcholine) # (c) depression of 

cortical electrical seizure activity (ultrashort acting 
barbiturate or diazepam)# (d) therapy for metabolic 
acidofslo (sodium bicarbonate), 

AI?AS.SimgIC FAtTAGEriE'NT 

The disease end its therapy induce special 
problem with regards to anaesthetic management and car« of 
the newborn Infant, Anemia is marked by the rising 
hematocrit compensation to the effects of sympathetic 
blockade during regional analgesia is decreased by hypo 
volemia# hyponatremia and the. action of the antihyper- 
tensives and magnesium sulfate. If magnesium has been ■ 
used in large doses and oliguria occurs# magnesium 
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■toxicJ.t.y may develop since "the rnagnesium ion is largely 
excreted through the kidney, liagnesixim toxicity presents 
as loss of all reflexes coupled with a progressive fall in 
blood pressure and refractory depression and is revet sed 
by intravenous administration of a calciura salt (calcium 
glucoiiate or chloride). Magnesium by virtue of its neuro- 
miiBCular blocking propertiass, pjoten tiates thu ej-'ti'ict of 
all muscle relaxants. Inf£*nts of mothers trocjted with 
lai'CjQ doses of rnagnesium sulfate may develop clinically 
significant hypermagnesemia v/±th hypocalcemia that does 
not respond to calcium therapy but necessitates assisted 
ventilation and lavage until the muscle vreakness has sub«» 
sided. Neonates whose nxJthers received reserpine may have 
respiratory obstruction from nasal congestion^ this can 
be treated simply and effectively by installation of neo- 
synephrene nasal drops. 

In the anaesthetic management of the pre-eclanqjttc 
patient, drugs that are excreted unchanged by the kidney or 
that may accentuate Liver dysfunction should be avoided 
marked fluctuations in blood pressure should be prevented. 
Correction of circulating blood volume and electrolyte 
disorders should be started prior to tlie onset of anaesthe-' 
sia* : For labor and vaginal delivery regional analgesia 
produces optional conditions, Ihe degree of maternal 
circulatory and cerebrospinal fluid pressure responses to 
the pain of contractions is reduced and the hazards of a 


hypar tensive crises Is iTtlnirriisede The incidence and 
ceverity of neonatal depression appears to be signifi~ 
Ciantly loi/er follov/ing regional as compared with general 
anaesthesia® For labour viith slow progress a double 
catheter extradural block is best for labour with rapid 
jjrogress* A spinal or single injection extradural block 
is suitable. Epinephrine should not be added to the 
anaesthetic solution because eclamptic patients are 
particularly sensitive to its chronotrophic effect. Para- 
cervical block is not recommended because this technique 
is associated with a considerable incidence of foetal 
depi'ession v/hen uscjd in the presence of placental insuffi- 
ciency, then regional analgesia cannot be employed, 
pudendal block may be combined with inhalatlonal analgesia 
(40% i'LjO or 4% cyclopropane or 2% fluroxena in Og). 

Diethyl ether, methoxyf lurane and halothane are not tho 
agent of choice. 

For caesarean section, the selection of anaes- 
thesia lies between regional analgesia and balanced 
regional anaesthesia. Regional analgesia, should be used , 
only 'if central venous pressure ir«easuremeritfi indicate that 
the degree of hypovoleitda is not marked. Although extra- 
dural analgesia without epinephrine in the anaesthetic 
solution appears to cause less cardiovascular response is 
the mother than spinal block, the latter requires only a 
email dose of drug, which, neither takes the maternal 


dc(jr.:^dative processes nor cross the placenta. Adequate 
left uterine displaceraent and acute hydration balanced 

electrolyte solution must be used to prevent hypotension. 

If t!ie blood pressure decline’s despite these prophylactic 
raeasurc-s, a small dose of ephedrine should ba injected 
intravenously. V'llrien general anaesthesia is selected^, the 
patient should also be infused with a balanced electrolyte 
solution. Following pre-“©xygenatlon# a sleep dose of an 
intravenous induction drug is followed by endotracheal 
Intubation and maintenance with inhalation agent a, permi- 
tting an inhaled or.ygen fraction of 50«»60'^, It should hm 
remertjbered that if the patient has been receiving 
magnesium sulfate therapy* succinylcholine will be 
potentiated to a' lesser degree than ciirare. 

Origin of the terra caesarean section is obscure* 
Although generally believed, but it is unlikely, that thu 
term is derived from "Julius Caesar" (Borin, 100 BC) or 
the Roman Law Lex regia (Eighth century) • Existence of 
such operation :1s not even mentioned by Hippocrates Galen® 
Celsus or. any other medical writer of that time (William* 
Obstetrics). 

Caesarean section on dead was practised soon 
after Christian Church gained dominance* as a measure 
directed at Baptism of the child. iSia first authorattva 
report about the early, use of this operation was published 
in 1668 by the great French abstetrlcian Francois 
Hatiricean. . tti© report shows that the operation was 
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pji:rforni3cl on the living in rare and desperate cases ar:;i 
vcij nf-raally fatal, 'Ihe situation was seina till the end 
of 19th century because the suturing of uterine wall 
not known at that time. 

The tuirnirig |»int in evolution of cacsaraa 
section cante in 1882 when Max Sanger introduced,, suturing 
of uterine wall. First use of e‘xtrapar'it.oneali approach 
by Fxan'k (1907) and lower segment approach by Back (1919) 
ic history by itself, Ken (1926) inti'oduceci transverse 
incision which is the nriost comrronly employed incision to 
day C Williams Obstetrics), 

First \ise. of anaesthesia for caesarea.n section 
w’as done a century ago. EXiring the second half of the 
nineth century, chloroform and ether were used alrswst 
exclusively, Maternal deaths due to aspiration of 
gastric contents and cardiovascular collapse occurred 
occasionally. Moreover, because the anaesthesia v^as often 
administered in high concentration for intraabdominal 
atirgery, it undoubtedly produced severe depression of the 
neonates. 

Spinal analgesia for caesarean section was 
first used in 1900 by Doleris and Malartric anS lumbar# 
extradural analgesia was described by Pickles and Jon®® 
(1928), Despite their theoretical advantage over genarai 
anaesthesia practised at that time regional blocks were 
infrequently used till fourth decade. However, with 
improved technique later, the regional blocks became mor® 


i'.oro; gopulax'* During period betv;oe'a 1935 and 
Gut of 562 eonseciitive caesarean sections 345 wore given 
cpinal cyaalgesia* In Israel Zion hospital ( Frcdc?:cricl:; 
Vl'")iD,“-hG'ab(, 1942) vj'ithout a single r.iortality r.tti:J.butr:V>l'.'. 
to GSaeisrhetiCs 


Hellen et al (1944) gave an account of 1413 
deliveries Including caesex*ean in which thiopentone Na 
lipto 2 gras v/as used. Foeterl rrsortality v-rhere; foetus xoras 
Icnov/a to be alive before commencement of anaesthesia was 
2®4%» They also rrtea 53 ured raaternal and foetal blood levels 
of thiopentone in some cases and concluded that there was 


a delcsy of about -12 minutes before foetal thiopentone 
level became equal to maternal level and they claimed 
tlrot if the delivery was delayed beyond this time foetal 
blood concentration of thiopentone might reach dangerously 
high level. 

There vas no standard method for assessment of 
newborn upto 1952 and tex'ms like asphyxiated baby and 
apnoeic baby were frequently used to express the condition 
of neonates. Virgenia Apgar (1953) described a method of 
evaluation of the newborn# infant in 1952 which is the 
standard method of assessment of clinical condition of 
the neonates even to day. She described five objective 
signs which pertained to the condition of the -newborn 
and a rating of zero. One or two was given to each sign 
depending upon whether it was absent or present. 


Itie signs used are heart rate# respiratory cl-ics- 
reflG-x irx"itahil.ity# m-uscle tone and colcor* A score ot 
t'on indicates a newborn is in best possible conditiorio 
The apgar score method vi’as further analysed esnd developed 
by bpgar c^nd Jamaa (1962) and Crawford et al (1973). It, 
wu.s observed that the colour is the vaoat unsatisfactory 


sign. All infants are more or less cyanotic at birth 
because of their high capacity for carrying oxygen and 
relcitively low ©2 content and saturation chart of Apgar 
score. 

The technique of balanced anaesthesia using a 
sequence of thiopentone# sucamethonium follov/ed by 
en.dot,racheal intubation with a cuffed tube and nitrous 
oxide oxygen (Ss4)#, was described by Hodges and Turnstall 
(1961) , No other drug was used before delivery of the 
infant except intermittent injections of sucamethonium 
of recnxired, iSiey claimed that this technique produced 
minimal foetal depression and .is superior to conduction 
blocks Virgenia B Hartridge and Robert Wilson (1963) 
proposed a similar technique for balanced anaesthesia* 

In their technique inuscie relaxation was obtained by an 
intravenous drijj of 0*2 percent suxamethonium® This 
remains the inost jxspular technique of general anaesthesia* 
Pregnancy induced hypertenaion for caesarean, section even 
to day* Montgomer (1961) compared this technique with th® 
sequence of tlopentone# mix amethonium# Nitrous oxide ; 


oxygen and Halo thane. He found that the lai 


iauses 


i..or:o foetal depression. 

Hyperventilation has been used as an aid to 
production of unconsciousness but the respiratox'y 
alkalosis thus produced In rrsother tnay however# causes 
lov/cring of foetal 1^02' ^ delay in the onset of normal 
respiration and a low apgar score at 1 minute (Holmes 
Frank, 1963) . But Golemari (1967) and Scott et al (1969) 
did. not observe any harmful effect on the neonates due 
to hyperventilation in mother. 

To improve foetal oxygenation during caesarean 
section Rorke et al (1968) studied the effect on neonate 
of g.iving 33, 66 and 100 percent oxygen during anaesthesia 
to the iTOther. They observed that the foetal oxygenation 
can be improved by increasing maternal P« 02 # but to a 
rna>:imum level of about 300 Torr, which can be achieved 
if inspired gas mixture lias about 66 percent oxygen. Above 
this level of maternal Rn02 oxygenation deteriorates 

probably due to vasoconstriction in placental vasculatur® 
in response to high Pa02. Ihey observed high Apgar scora 
In infants born to mother who were given 66 percent 
oxygen. Anis Bacaba (1970) advocated maternal hyperv®iiti-» 
lation with 50% oxygen in inspired gas mixture for optimal 
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with less nitrous oxide is used then some supplementary 
anaesthesia is often required to ensure consciousness oi 
the Hwthsr, Moir (1970) used halothane for this purpos« 


I!i": compared nitrous oxide oxygen in ratio of 70s; 30 
u'iiSuppleiTiantGd and 50s 50 with 0*5 percent haiothans® 

High incidence of low Apgar score (1 to 3) was noticsd 
in thc: first group and there was no suggestion® 'tiiat 
0*5 percent halothane causes neonatal depression® In 
fact it improves the condition of the neonate by allowing 
a higher concentration of oxygen to be administered* 

Anls Banaka (1971) compared the incideace of 
neonatal dcipression when either propanidio or thiopen- 
tone x-ms used for induction of general anaesthesia for 
elective caesarean section. They reported that the 
incidence of neonatal depression was higher in the 
thiopentone group than in the propanidio groups parti- 
cularly v/hen the induction delivery time was prolonged 
mox'e than 10 minutes, Hiis was attributed to the 
different fates of these drugs. Earlier Bradford et al 
(1969) had got similar results. Other Intravenous 
anaesthetic drugs were studied for using as induction in 
caesai'ean section like betamine by Meer et al (1973) atd 
Althesen and drawning et al (1974), Although they did 
not have any depressing effect on the newborn but they 
did not offer much advantage over the most conOTonly used 
induction agent* Ihiopentone while studying the affect 
of time and lateral tilt Crawford et al 11972) observad 
greater degree of neonatal asphyxia in non- tilted 
patients than those who were even given left lateral 
tilt on opieration table* 
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Kivalo and Saarikoshi (1976) studied the 
placental transfer of curare and advocated that since 
curare is able to cross placenta in small but dotGCfcabls 
aitountG# it is better for the festal v/ell being to 
exclude the drug before the delivery especially when the- 
foetal coraproraise is suspected. 

There Isas been recently an increasing interest 
in exploring the subtle neonatal effect of drugs used 
foi* maternal sedation or analgesia. Scanlon et al(1974) 
suggested that nexurobehavioural testing may present a 
valuable rway to assess the effects of the maternally 
administered drugs on the newborn infant. Ibis can assess 
the effect of a more stibtle nature than can be measured 
by Apgar scoring alone. They also devised a neurobeha- 
vioural examination which has proved to be simple rapid 
and reproductable technique of assessing some aspects of 
the newborn behaviour in the early hours of life. 

Several studies have compared 'che condition of 
infanta delivered by elective LSCS under general anaes- 
thesia with that of regional analgesia was provided 
(Dalta and Brown, 1977). Jaiws et al (1977), Palahniuk 
et al (1947), Hoi Iraan ©t Browning, Houlton and 

Barclay (1979), Pox et al (1979), the opinion of the 
majority was that infants delivered under regional 
anaesthesia were comparatively better condition giving 
consideration to U.D, interval but 'not considering the 
presentation of the infant at the tonic of caesarean 


L^cction U.D» inter'val \^as relatively prolonged in ext-ra- 
Curd block, When the U,D. interval was less than 903 
the Infant nora under extradural analgesia was more 
etiCc'tic than tliose born under general anaesthesia® 

Nifedipine is a calcium channel blocker. Its 
clinical usa since 1973, had been found to be effective 
Cicid safe in pa'tient having moderate to severe essential 
hypertension (Morphy at al, 1983) . However, it has 
precise role in hypertension in pregnancy based on 
control studies has not been established* 

llie chemical structiure of nifedipine |4-(2«» 
nitrophenyl 12-6 dimethyl 3, 5 dtearbomethoxy 1, 4 
dihydroxypyridine | , 

Nifedipine acts by blocking calcium entry to 
the smooth muscle thus interfere with excitation and 
contraction coupling. Given orally it was rapid onset 
cf action and low incidence of serious side effects* 

Its chief advei-SG effects are headache, palpitation, 
cutaneous flushing. No adverse effects in foetus has 
been documented in clinical us®. 

Nifedipine has found a place in the management 

of severe hypertension (Petersons Mikkelsen, 1978) aa 

artery 

well a« in treating coronary/spasio (Antman et al#1980)« 
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Nifedipine has been used in pregnancy for 
inhibition uterine contractions in preterm labour and 
prostaglandins induced termination of pregnancy where 
there was uterine hypotonus (Anderson et al, 1979) . 

Its onset of action was not longer than 20 minutes. 
Hypotensive effect lasted at least 4 hours after 10 mg 
of nifedipine by mouth. No significant potentiation of 
the action of nifedipine with administration of other 
hypotensive agent was seen. 

Walters and Redman (1984) successfully used 
oral nifedipine in 21 patients for acute severe hyper •» 
tension in pregnancy. 

Various antihypertensive agents have been used 
in pregnancy induced hypertension of methyldopa# hydrak«- 
lazine, diazoxide# beta blockers and diuretics etc. 

Nifedipine when combined with propranolol is 
highly effective because observed increase in heart rat® 
with nifedipine is inhibited by propanolol probably by 
inhibiting th® cardiovascular effects of the activity of 
the syn^athetic nervous system. 

Incidence of pr®»eclarapsia in rural India 


varies from 7-10%. 


Miira]<art! et al (1972), Vedo et al (1979), Eiarle't 
et; al (1983)5 it has also been tested in patients with 
hypertension# Most of the patients investigated until 
novf had a normal renal function# Nifedipine has been 
used in only a few cases of hypertensive crises# We 
report here on our positive experience with the use of 
nifedipine in 10 patients with a hypertensive crises and 
th-creased renal function. Walters and Redman (1984) 
successfully used oral Nifedipine in 21 pati£:nts for 
acute severe hypertension in pregnancy or in puerperiuia* 

A pilot study in 20 women with eclampsia and or 
SPIH revealed that siiblingual nifedipine by 10 rag 
perforated capsule v;as an effective raethod of lowering 
blood pressure rapidly without any significant systemic 
side effects. 

Nifedipine reduces both systolic and diastolic 
blood pressures with a minimal amount of side effects 
including orthostasis (Spurrell et al, 1974). Nifedipine 
also induces a powerful baroreceptor mediated reflex 
beta-adrenergic response to affect Its negative ionotropic 
action and thus enhancing ventricular performance 
(Ellrodt et al, 1980). It suggests a state of tachy- 
cardia in the patients treated with nifedipine but in th® 
present study the average pre-operative pulse rate was 
only 86,5+6,1. Ihls did not cause any concern and th® 
response at intubation was only a subduced like. 9 


Reported side effects of nifedipine are hypotension^ 
tachycardia and conduction blockage# none of which 

present pre “Operatively in the patient in this study 
Pago and Christianson (1976) » Hypertension may 
cooxiot v;lth pregnancy either as an essential hyperten-» 
cion or as a feature of pre^eclarapsia. Severe hyperten*- 
oion during pregnancy is a major risk factor to both 
mother and the foetus® Hence it is imperative to 
institute antihypertensive therapy in such patients for 
successful continuation of pregnancy® 

Redman (1977) s te»ng the antihypertensive 
agents, a methyldopa has been nost commonly used for the 
treatment of pregnancy associated hypertension. 

Stone et al (1980) have evaluated the efficacy 
of a single, oral or sublingual dose of nifedipine in 
preventing the rise in pulse and blood pressure induced 
by laryngoscopy and endotracheal Intubation, Nifedipine 
exerts little or no effect on the blood pressure In 
iiormotensive subject, Wlien given sublingually 10 rag 
nifedipine lov/ers blood pressure markedly# 15 rninutas 
after its administration and the effect lasts for 90 
minutes . 

Kawajuna et al (1978)# Aoki et al (1978) 
observed when nifedipine is administered orally or 
sublingually 90% of the drug is absorbed, Ihe drug is 
detectable in the serum 3 minutes after the sublingual 
and 20 minutes after the oral adiBinistration on oral 
nifedipine (10 mg) exerts the peak haemodynamic effects 



irj 30“60 Kiinutes which lasts for 6-»10 hours# 

Halothane has been shoisin to inhibit t±io slow 
calci.ura channel (Lynch et a.1, 1980) and this may cause 
rujocardial depression (Merin and ?ask, 1980) and vascular 
dilateition (Altura et ai# 1980)® Halothane may thus ba 
escpected to potentiate the effect of nifedipina and this 
has been substantiated in the present study. 

Smith et al (1982) i In sex^ex'e hypertension# 
hydralazine and diazoxlde are employed but there are 
certain limitations associated with the use of these agents 
as they have to be administered parenteral ly and there is 
high Incidence of side effects, the use of these agents 
at times it become extremely difficult to control hypar- 
tension in pregnancy with conventional antihypertensive 
drugs® 

F^ever et al (1982) oral nifedipine attenuated 
the pressure response only to a limited extent® It is 
likely that gastric absorption of nifedipine in the 
perioperative period was erratic and effective blood 
levels were not achieved. Sublingual nifedipine proved 
to be significantly more effective in checking the riso 
in mean arterial pressure. But nifedipine did not ^. Cfxack 
the rise in pulse rate® Itiis was probably because 
nifedipine is devoid of any effect on the A.V, nodal 
conduction. But despite this drawback in nifedipine# 
rate pressure product, which is an index of myocardial 
demand remains lower In nifedipine treated subjects. 


Murphy et al (1983) $ Nifedipine, a calcium 

channel blockers, has been found to be effective and 
safe in patients having TOderate to severe essential 
hyps r ten si on® 

Huysman et al (1983) emfAiasized an advantage of 
a calcium antagonist in comparison to other vasodilators 
that it selectively increases cerebral and cardiac blood 
flow, as has been shown in human experiments they 
su'jcjest that a short term use of nifedipine does not 
appear to compromise neonatal outcome. 

Rubin et al (1984) studied nifedipine ■ , was 
found to be useful in hypertension in pregnancy and 
suggested that it may have a place in the treatment of 
hypertensive problems in pregnancy, 

Jacob et al (1984) who found that dxiration of 
response lasted 3Y2 - 4 hours in non gravid patients® 

Two hundred and sixty nine eclampsia and 681 
SPIH patients admitted with sustained diastolic blood 
pressure (110 ram Kg) or higher or a systolic BP of 
160 mm Hg or higher) to eclampsia room of Lady Hardinge 
Medical College and Hospital during 3 years period from 
January 1984 to Oacember, 1986, comprised the study 
group® Ihese patients were given lytic cocktail therapy 
or I/V diazepam or parenteral magnesium sulfate as first 
line anticonvulsant therapy. 

et al (1986) and Martinelli et al 
(1986) have shown that nifedipine when used alone is 
effective and safe in pregnancy®. 



,15 


Jain et al (1987) t At present no other anti- 
h^:p3rtensive dmg is available in India which can be 
effective in lowering the blood pressure in hypertensiva 
emergencies during pregnancy %/ifchin 30 minutes. Nifedipine 
can lov;er the blood pressure within 20 to 30 minutes and 
has no adverse effect on foetus, itierefore this di'ug 
can be useful additon to the armamentorium of anti- 
hype;rtenslve drugs used in pregnancy. 

Blood pressure is significantly lowered after 
sublingual administration of nifedipine in patients witli 
uncontrolled hypertension presenting for caesarean 
section. The peak effect occurs in 20 minutes. The 
effect is sustained and the blood pressure remains stable 
througho^it the period of anaesthesia. Ihe blood pressure 
does not rise to alarming levels and even at the time of 
intubation or extubation. There is no significant change 
in pulse rate also. But Zusman et al (1987) reported a 
rise of 3.7 to 6^7% in pulse rate in nifedipine treated 
patients during anaesthesia and operation. The finding 
of our study confirm the observations reported by Zusraan 
et al (1987) and Jain et al (1987). 

Oonstantive et al (1987) have used slow release 
nifedipine with atenolol and alj^a nssthyldopa in 2 3 
hypertensive female and found this combination useful. 

Lubbe (1987) reported that elucidation of some 
of the mechanism responsible for blood pressure elevation 
in pregnancy has permitted therapy to be based on nwre 
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rational principles® ^he decreased arterial reactivity 
eriGountered in norrao tensive pregnancy is most likely 
mediated by prostaglandins, preventive therapy using low 
does aspirin is an option to prevent developmant of 
pr-oteinuria in pre-existing hypertension and provide 
prophylaxis against pregnancy - induced hypertension. 

2, Antihypertensive therapy utilizing syrripathe- 
tic Inhibition with either nwthyldopa or alpha and beta 
adrenoceptor blockade yield and the most promising results 
vasodilation v;ith hydralazine, calcium entry blockers 
(nifedipine) intravenous labetalol or diasoxide is 
primarily used in severely hypertensive' patients. Tiie 
use of orally administered nifedipine in severely hyper- 
tensive women is associated with encouraging results. 

3, It Is clear that women with blood pressure 
levels greater than 170/110 mm Hg need antihypertensive 
therapy for maternal safety. It remains to be proven to 
what extent foetal growth and welfare can be improved in 
women with diastolic pressure levels 85 « 110 mm Hg when 
adrenoceptor . blocking agents and used for blood pressure 
control. Initial studies are suggestive of improved 
foetml growth, prevention of proteinuria and the 
respiratory distress syndrome but more long term 
controlled studies are required, 

4, In a recent study, at our institution# of 
foetal growth during long term antihypertensive therapy 
treatment with pindolol yielded better foetal growth 
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thaa therapy v;ith atenolol. It is -,.as j&z. unclear 
intcfher the ISA or beta 2 mediated vasodilation associated 
pindolol was responaibl© for the improved foetal 
growth. Further controlled studies are Indicated in 
hypertension in pregnancy to confirm the suggested 
benefits of beta adrenoceptor blocker therapy. 

Constantine et al (1987) i Slow release 
nifedipine has been used in the treatment of severe 
hypertension in 23 pregnant women. In 22 this was in 
combination v;ith other drugs, in 18 including atenolol, 
<3ood control of blood pressure was achieved in 20 women, 
'flie perinatal nK>rtality of the group was 130/100 with a 
high caesarean section rate (71% of live births) a high 
rate of abnormal OTGS, a high rate of premature delivery 
and a high rota of infarcts who were small for dates, 
Wliether this is due to the disease process or the 
medication is uncertain. For the present time these 
coiTibi nations should only be used in severe hypertensive 
or in the context of a controlled trial, 

Ebeigbe et al (1987) s The effect of Bay K 

2 + 

8644# a dlhydropyridine Ca agonist# on in vitro 
contractile reapcns® and of inferior epigastric arteries 
from nor motensive (N) and pre- eclamptic (P) subjects fs*.»sa 
has been investigated# with a view to further defining ; 
the mechanism of the increased vascular sensitivity 
associated with pregnancy > induced hypertension. Bay K 
8644 - 10 (10)--10)~7) M - caused dose dependent 
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conti'actiona of M ao well ao P arteries under resting 
conditions in the order s P greater than N and caused 
dove lopineut of rhythmic contractions in both W and P 

cirterieso Bay K 8644 effects were prevented by 3X10 (-8) 

• * 4 * 2 

Me Mifedipine (Ca antagonist). Bey K 8444 also 

significantly (p /0.05) enhanced the sensitivity as v;ell 

as maxiraal contractile responses to CaCj ^2 
depolarized Ca depleted N and P . arteries in the order 

P greater than M, The results suggest that the increased 

peripheral vascular sensitivity associated with pregnancy 

induced hypertension may be due to least in part, to 

24 * ' 

enhanced activity of the potential sensitive Ca channels 
in arterial sn»oth muscle plasma lemma. 

Ahokas et al (1988) studied the short term effect 
of the calcium channel blocker, nifedipine on maternal 
hemodynamics and organ perfusion in 12 hypertensive 
spontaneously pregnant rats by mean of the radioactive 
labelled microsphere technique. The normal fall in blood 
pressure during pregnancy was prevented by reducing littlo 
size to two conceptuses on day 7 of gestation. Nifedipine 
(200 micrograms/kg) effectively lowered mean arterial 
pressure 25% by decreasing total peripheral resistance 
38% (cardiac output was increased 15%). Blood flows to 
the splanchnic region and the reproductive organs were 
Increased after nifedipine administration. The increase 
in blood flow to the reproductive organs was the result 
of Increased ovarian and uterine wall perfusion blood flow 
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Vd'au not significantly altered, but resistance was dGcreased^ 
‘Itms, the use of nifedipine to lower maternal blood 
prcec'ure in pregnancy complicated by extreme hypertension 
(loot not necessarily decrease uteroplacental blood flow® 

Lindow et al (1S88) studied the effect of 
nifedipine on uteroplacental blood flow in nine hyperten- 
sive women in the trimester of pregnancy and compared 
with the effects of a placebo in nine similar hyi^er tensive 
women® /oi index of uteroplacental blood flow was obsei"ved 
twice before treatment and once after tresatment, by 
measuring the increase in radioactivity in the region of 
the placenta with a gamma camera following an intravenous 
injection of Indium 113 ml. Ihere was no significant 
change in the blood flow index in either the nifedipine 
or the placebo. Treated groups despite a significant 
fall in the blood pressure with nifedipine. Nifedipine 
lowers the blood pressure without any apparent reduction 
in uteroplacental blood flow. 

Ihe effect of Nifedipine (Malat, Bayes Miles) 
a calcium channel blocker, which has a well established 
place in non-obstetric hypertension was compared wliA 
dihydralazine in 33 priraigravidas with severe hypertension 
of pregnaiKjy. Patients with a diastolic blood preeeur® 
greater than 110 mm Hg before drug administration wer® 
randomly assigned to treatment with either nifedipine or 
dihydralazine. . Both- drugs were - found to be ©quelly . 
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off icaGious . Nifedipine, hov/ever, shov/ed an earliex" 
onset of action in lowering syatolic blood px'esoure and 
had the advantage of oral administration (Seabe and 
Koodley et al# 1989) , 

Lurie and Fonabel et al (1990) studied the 
ol'iicct o£ lowering the maternal blood pressure v/lth sub- 
lingual nifedipine on the fetal heart rate in 51 patients 
v;ith severe pregnancy induced hypertension. No fetal 
heart rate abnormalities were observed while achieving 
an excellent control of blood pressure. 

Hypertensive diseases of pregnancy are clinically 
important because they can adversely influence the 
health and life of both mother and baby. Hypertensive 
disease is the commonest cause of maternal mortality in 
England and Wales accounting for 20,4% of maternal deaths. 
It is depressing to note that most if not all of these 
deaths are preventable, Ihree broadly different kinds 
of hypertension can be identified as potential complica- 
tions of pregnancy. Chronic hypertension, pregnancy 
induced hypertension and pre-eclampsia, where chronic 
hypertension is treated with roethyldopa and PIH is tr®®t®d 
with Atenolol, there is evidence that therapy is bene- 
ficial in terms of immediate pregnancy outcome and is Bot 
harmful to the child. Atenolol is currently being 
evaluated in combination with nifedipine to treat cases 
of early onset of severe pre-eclampsia and preliminary 
results are encouraging prevention rather than cxxce 


should be the aim in managing hypertensive diseases 
during pregnancy® Early intervention can prevent serious 
problems later on (Rubin# 1990)® 

lianninen eu al (1990) studied the effect of 
nifedipine on blood pressure, plasma renin activity and 
calcium metabolism In nine hypertensive pregnant patients® 
Mifedipine (10 mg thrice daily per Os) reduced blood 
pressure from 150/103 + 4/1 to 150/96 t 4/2 mm Hg 
(mean + 8 cm) during 4 to 5 days treatment (p less than 
0,05) « The percentage change in diastolic blood pressure 
correlated negatively with the initial ambulatory(p £0®001) 
rest (p /0®01) plasma renin activity and the initial daily 
urine calcium excretion (p /O.Ol) calcium excretion in 
urine correlated positively with the initial anbulatory 
and rest plasma renin activity (p /O.Ol)* The blood 
pressure reduction did not correlate with serum ionized 
or total calcium or the initial blood pressure® In six 
non pregnant women, the rest plasma renin activity 
Increased (p /0,05) after four days administration of 
nifedipine. In the patients with hypertensive pregnancy® 
No changes in plasma renin activity were found during the 
treatment. The results indicated that the initial plasm® 
renin activity, .but neither the serum ionized calcium nor 
the initial blood pressure predicted the blood pressure, 
lowering effect of nifedipine in hypertensive pregnancy. 

Carapanacei et al (1990) showed that hypertension 
complicates approximately 10% of all pregnancies and 


accounts for 20% of all the maternal deaths. Blood 
pressure normally deci'eases in the first trimaster of 
pregnancy# secondary to a decrease in peripheral 
vascular resistance reaches its lowest 5;.x3int in the 
second trimester and then gradually increases to or near 
pregravid levels at term. Normal pregnant women develop 
vascular resistance to the pressure effect of angio- 
tensin II which is precociously lost in vjomen who 
develop gestational hypertension. Prostaglandins seeni 
to be involved in the development of this vascular 
refractoriness. An acute and reversible lesion defined 
“Glomerular endotheliosis has been described as the 
bfisic pathologic pattern of pre- eclamptic nephropathy# 
although gestational hypertension can be superimposed on 
undiagnosed essential hypertension or any of a variety 
of renal diseases, "Ihe primary goal when treating 
gestational hypertension Is successful termination of 
the pregnancy with the least trauma to mother and fetus® 
Antihypertensive drugs could be administered to prolong 
pregnancy when this is considered desirable# although 
pharmacological therapy of gestational hypertension 
remains a subject for dispute# because of the lack of 
Olosely controlled studies. Hydralazine and TOthyldopa 
are drugs with a long history of use in gestational 
hypertension beta-blockers have been shown to be as 
effective as methyldopa. Clinical experience with 
nifedipine Is limited but controlled clinical trials# 
currently in progress# suggest its suitability. 


mm. Hg» Many large studies especially HDPD had shown not 
only the deleterious cardiovascular effects of mild 
hypertension but also the benefits obtained with the 
therapy, OSie non pharraacological approach should be the 
first step in the treatment of mild hypertension. Isolated 
systolic hypertension have a high prevalence in the 
elderly increasing the cardiovascular morbidity and 
nortality. Sodium restriction and if necessary, vasodi- 
lators increasing the arterial compliance seem to be the 
logical approach to treat isolated systolic hypertension. 




rest and either bate blockers or nwthyldopa is beneficial 
If eclampsia occurs hydralazine, magnesium sulj^at® or 
nifedipine should be used, 

Pirhonen (1990) described the short terra effect 
of 20 mg of oral nifedipine on maternal and j^tal haemo- 



in the flow velocity wav® form in the uterine artery In 
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seven subjects « viiioreas the S/D ratio was unaffected 
in five subjects* Lack of change in the S/D ratio was 
associated with a less optimal pregnancy outcome * The 
neonates wer® delivered earlier# the rate of eassaroan 
delivery was higher and the newborns frera smaller* Mo 



wave forms after nifedipine in hypertensive pregnancies* 
Puzey et al (1991) described the effect of 
nifedipine 5 mg administered sublingually to pregnant 
hypertensive patients was examined in a randomized 
controlled double blind study. The effect on maternal 
blood pressure and th® fetal umbilical artery Dopples 
wave form was studied for 30 minutes before and 30 minutes 
after administration of the drug or plac^o. This dose 
resulted in a significant drop in maternal blood pressure 
30 minutes after administration and did not result in a 
significant change in the Doppler umbilical ax'tery wav® 




with a control group, 

Rerauzzi et al (1991) studied prevention and 


il^r VwL * i If f ' J 


last 10 years* . High blood pressure complicates approxl- 


c 




(gestational hypeirtenslon) « Pre*->eclainpsia» the associa- 
tion of h3^ertension# proteinuria and edema# accounts 
for more than 50 % of all the hypertensive disorders of 
pregnancy and is a major cause of foetal and maternal 
morbidity and irortality. Distinguishing betvmen pre- 
eclampsia and other causes of hypertension on clinical 
grounds can be difficult because of the lack of specific 
tests for differential diagnoslsa Increased vascular 
resistance has been claimed as the primary cause of 
pre-eclampsia# however# a variable haerrc/dynamic profile 
with relatively high cardiac output, normal filling 
pressure and inappropriately high systemic vascular 
resistances Is now reporred by uKJst investigators. 
Imnalance between vasodilator and vasoconstrictor 
eicosanoids may account for platelets activation and 
increased responsiveness to pressure peptides. Altered 
prostacyclin (PGI2) to thromboxane A2 (T3CA2) ratio in 
maternal uteroplacental vascular bed may favour local 
platelets activation and vasoconstriction contributing 
to placental insufficiency and foetal distress. Alter# 
natively recent evidence seems to suggest that foetal 
placental circulation may be the site of the primary 
vascular Injury. Whether low dose aspirin prevents 
pr©-eclaiT5>sia because it inhibits the excessive maternal 
TXA2 or whether the partial inhibition of foetal TXA2 is 
also of therapeutic value reniains to be established. 





i: 
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L'^rrijito those difficulties there Is evide-nce to suggest 
that Doppler velocimatry may contribute to two aspects 
of the management of hypertensive pregnancies* First# 
as a non- invasive method of iPiVestigating the effect of 
iDharmaco logic agents on maternal#, foetal and placental 
circulation. Second, a nunaber of studies siipport a 
usoful role for Doppler, ultrasound measurement in tte 
a'ii.:GC3i!«ijnt of ©.'‘tal well being in hypertensive corap lica-“' 
tions. Fo'-tal nwnitoring tests or be capable of indica- 
ting the optimum time fox* delivery. It does, however, 
appear to be a useful adjuvant in assessing the I'isk of 
perinatal complications especially in hypertensive 
pregnancies presenting before 30 weeks gestation. 

Bai'ton et al (1992) studied the pharmacologic 
and pharmacodynamic paraxtiaters of oral nifedipine in the 
immediate post partum period in eight women with pre- 
eclampsia. Peak serum concentrations of 18+2.1 micro- 
grams/1 occurred 40 minutes after ingestion of nifedipine 
(10 ing) . Hie terminal elimination half life (mean t 
1.35+0.3 hour) was found to be shorter than that reported 
for norrootensive volunteers or non pregnant hypertensive 
women (Mean - 3,4j;;0.4 hours). A mean apparent oral 
elimination clearance of 3, 8+1. 3 , l/hr/kq was more rapid 
than that found in normal volunteers (mean 0.49+0.09 1/ 
lirAg) or in women with pregnancy induced hypertension 
in the third trimester (mean 2.0^.08 1/hr/kg) . Initial 
radirs in mean arterial pressure were noted at 50 minutes 


af-ter ingestion of nifedipine# %;ith an average reduction 
in mean arterial pressure of 13,8 mm Hg, A dosing 
Interval of every 3 to 4 hours Is suggested when rapid 
release nifedipine is used in the post partxim patient 
with |>re-eclatnpsia® 

Mannlnen et al (1991) i Renal prostanoid 
excretion was Investigated in nine hypertensive pregnancy 
patients before and during treatment with nifedipine 10 
rag orally. Urinary excretion of prosticyclin (measured 
as 6~betaprostaglandin FI alpha# 6 keto~PGPI alpha) 
increased by 11% during nifedipine treatment (p /0,05), 

No changes were found in prostaglandin (PGE 2 ) and 
throri'iboxane A 2 (as thromboxane B 2 # TXB 2 ) # excretion, A 
significant reduction in blood pressure did not corre~ 
late with an increase in S-beto-PGFI alpha excretion. 
Plasma prekallikodin and urinary kallibrein and 
catecholaiTiine excretions reraained unaltered. In six 
norniotensive nonpregnant women# increase in 6-beto-PGFI 
alpha# excretion during nifedipine treatment was not 
significant. No changes in TXB 2 excretion 

were found whereas plasma prekallibreln was reduced 
(p ^0,05) and \irinary excretion of kallibrein (p ^0,05) 
and noradrenaline (p » 0,06) increased under nifedipin®. 
The results suggest that nifedipine enhances the renal 
6~beta-PGPI alpha excretion in hypertensive pregnancy. 
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material and !■! E T M 0 D 3 


Itiis study v;as conducted in the depart.’D.ant of 

/?tiiaesthesiology, m.l.B. Medical College, Hospital, Jhansi 

in 90 patients of age group betv/een 19-30 years. All 

patients undergoing emergency caesarean section were 

included in the study. Itiey v;ere operated under general 

annos thnujin or spinal anaesthesia- Patients having 

systolic blood pressure above 140 mm \lg and di.astolic 

.a3.:'OVC 90 rmn Hg v;ere includ'd in the study. An informed 

consent v/as obtained from all patients. 

All parturients v;ho v;ere undergo emergency 

caesarean section v/ere subjected to detailed pre-anaesthetic 

check up half an hour before surgery. All patients were 

asked the history of oral intake, if the patient v.'as 

starving and if time permits half an hour before surgery 

0.6 mg Atropine sulphate v/as given intrarauscialarly. If 

there was history of oral intake then gastric txibe was 

passed and gastric suction v;as done. 

On arrival in operation theatre, blood pressure & 

heart rate were recorded in each patient. 

Depending on the drugs used for the study 

the total number of 90 patients were divided Into thre® 

groups. 

GROUP I 

Ihis group consisted of 40 patients who were 
given sedation 10 mg diazepam intramuscularly half an 



hour before the induction of anaesthesia 


GROUP II 

11113 group also consisted of 40 patients who 
were given Nifedipine 10 mg sublingually half an hour 
before induction of anaesthesia. 

Group I and II were further divided into 
group la & Ib and Ila f* lib eis per the technique of 
anaesthesia applied. In group la and Ila general 
ariciestiiesia was given and in Ib and Ilb spinal anaesthesia 
v/as given, 

GROUP III 

Ihis group comprised of 10 patients who had 
severe hypertension v/ith oedema and albuminuria. Ibese 
v/ere given diazepam 10 rng intramuscularly and Nifedipina 
10 mg sublingually. 

The patients of this group were operated under 
general anaesthesia (Nifedipine) capsule was cut at one 
end and the drug was administered sublingually half an 
hour before induction of anaesthesia. ■ 

MONITOraNG 

Pulse rate, respiratory rate, blood pressure 
were recorded at. i 

1, the time of administration of Nifedipine, 

2. 10 minutes after Nifedipine, 

3, 20 minutes after Nifedipine. 


5t 


4, 30 minutes after Nifedipine® 

5® Just after endotracheal intubation. 

6» 45 minutes after Nifedipine. 

7o at the time of extvibation, 

YB:cH.Niaui': of anaesthesia 

Detailed of technique in each group is as 

follov/s « 

I. General Anaesh-hesla with controlled 
Ventilation 

All patients were in supine position on an 
operation table with a pillov/ under the occiput blood 
pressux'G and pulse rate v;ere recorded. Intravenous drip 
of 5% dejctrose or Isotonic solution was started. 

Pre-oxygenation uas done for 3-4 minutes to all 
patients and during this time skin preparation and 
drapping vras completed by obstetrician. Induction was 
done with a dose of thiopentone sodium 2.5% solution In 
doses of 4—5 mg/kg body weight, Ihis was follov/ed by 
suxamethonium in doses of 1.5 mg to 2,0 mg/kg body weight 
about 100 mg was loaded and given intubation with a 
cuffed endotracheal tube was smoothly and swiftly 
Carried out following which the operation started. Ihe 
cuff of the endotracheal tube was then promptly inflated 
ensuring the aeration chest expansion eqxiai on both sides* 
Anaesthesia was maintained with Nitrous oxide and oxygen 
(5.5 litre per minutes) and intermittent positive 
pressure ventilation using Margil Is circuit. In most of 
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the patiento the initial dose of suj;<:>r;:c%;h 3 nium provided 
sufficient relaxation till the foetus ;/as delivered^ 

Onco the spontaneous ventilation starts suxaraethonium 
v;’£ts used in doses of 10 mg siibsecjuently till the surgery 
was over. After a delivery of the infant £ortv;in 10-20 
mg and phenaroan 2 5 mg intravenously v;as used to 
elevi£-\te pain and av/areness. 

1 1 , S ubar'achnoid Block 

Blood pressure and pulse rate were recorded 
before the start of the procedure. Intravenous drip 
s tax* ted v;ith fast infusion of 5% dextrose follov;ed by 
normal saline/Ringer lactate 540 ml. Patient v/as put 
on left lateral position v/ith spines flexed, j\rea 
cleaned thoroughly and a skin v/heal raised with the 
injection of lignocaine 1% solution in interspinous 

space, P'or spinal injection a 20 S.'.v.G*. needle was 
mostly used, Vfhen tip of needle enters into the sub- 
arachanoid space a free flow of C.S.F. is observed. 
Bupivacaine (Sensorcaine heavy) in doses 1. 5-2.0 ml 
(10 mg) was injected or 5% lignocaine (0,8 to 1.0 ml). 

Then patient was made supine. Another 900 ml of Ringer 
lactate of 540 ml of normal saline was Infused rapidly. 
After the injection of spinal block and lateral tilt of 
table the surgeon was askedv . to commence the operation* 
Pulse rate and blood pressure were recorded till the 
delivery of the infant and also after delivery. Injection 


ergomet.rine was given intravenously after delivery of 
the foetus along with oxytocin in infusion bottle. 








Ifie study was conducted in 90 patients of 
atjo Ciroup between 19 - 30 years® Thei patients were 
rsndoraly divided Into three groups « Group I and II 
contained 40 patients each and group III contained 10 
patients only® Group I and II v/ere further divided into 
Eubg^roups la & Ib and Ila & IIb« Hiera were 20 patients 
ill each subgroup® The mean age, parity, period of 
gestation in each group are shown in tcible I. 


TABU;', I } Showing maternal age, parity and p^eriod 
of gestation {Mean, Range)® 


Parameters 

Group I 

Group 

II 

Group 

la 

Ib 

Ila 

Ilb 

III 

iMateirnal age 






Mean 

22,50 

22.00 

26,00 

23.30 

21.70 

Range 

(19-30) 

(19-25) 

(22-30) 

(20-29) 

(20-25) 

Parity 






Mean 

1.7 

2.0 

1.7 

1.7 

2,6 

Range 

(1-4) 

(1-3) 

(1-4) 

(1-3) 

(1-5) 

Period of gestation 

(weeks) 




Mean 

39-00 

38.00 

39.00 

39,20 

38.90 

Range 

(37-42) 

(37-41) 

(37^42) 

(38-40) 

(37-40) 







SI 



I la 20 Diasepam 10 mg GA with 

controlled ventilation 

Ib 20 Diazepam 10 mg spinal 

analgesia. 

Ila 20 Nifedipine 10 mg + GA 

with controlled ventila- 
tion, 

II Ilb 10 Nifedipine 10 mg + spinal 

analgesia. 

III 10 Nifedipine 10 mg •¥ 

Diazepam 10 mg v/i'ch GA 
with controlled ventilation. 


I 


II 
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vii) at the time of ©xtubation» 

After premedlcant there was a furtlier decreas® 
in pulse rate in group la and lla» Itie maxliTaira decrease 
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jurjt after iatubation. ihe meiximum rLncrease in paisa 
rate v/as in group lib that v;as 10 5.60+8»4 and effect 
came at 10 minutes earlier than the group Ib but this 
dif f aarerice was quite insignificant (p 70a05)« 

tl'yiCLXC BLOOD PRESSURE 

Table III, IV, V, VI and VII shov/ tha changes 
in systolic blood pressure in group la, Ib, Ila, Ilb and 
III recorded at various time intervals. Mean basal 
aystolic blood pressure of any group was not significantly 
differed. There was a significant decrease in systolic 
blood pressure in all groups after atropine, diazepam, 
nifedipine and diazepam-nifedipine combination premedi- 
Ccitioii recorded at % 

i) the time of premedicant. 
ii) 10 minutes after premedicant. 

ill) 20 minutes after premedicant. 

iv) 30 minutes after premedicant. 

v) Just after endotracheal intubation, 

vi) 45 minutes after premedicant, 

vii) at the time of extubation. 

After premedicant there was a further decrease 
in pulse rate in all three groups, following laryngo- 
scopy and intubation systolic blood pressure decreased 
very significantly in all groups reaching a maximum 
reduction at 20-30' minutes after premedicants and ; ^ 

decreased gradually over the next 15- minutes. ' Only' in 
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grc^m II and III the raaxiroura recorded systolic blood 
;_v:l ;;i:xiro was moro than that of group I but this diffaranco 
v.?as quite insignificant (p 7o«OS). In group II and III 
Itio systolic blood pressuro decreased maximally at 30 
minutes after preraedicant but even in tliese gz'oups it 
was significantly lesser in basal values (p /0»01) * 

i'i'hblC BLOOD PRESSURE 

Tcibla III# IV, V, VI and VII show the changes 
In diastolic blood pressure in all the groups recorded 
at various time intervals* Mean basal diastolic blood 
pressure of any group was not significantly different® 
Ihere was a significant decrease in diastolic blood 
pressure in all groups after atropine, diasepam and 
diazepam-nifedipine cornbinatlon premedication recorded ati 

i) the time of preR«dicant» 

ii) 10 minutes of preraedicant. 

iii) 20 minutes of premodicant. 

iv) 30 minutes of premedlcant, 

v) J ins t after endotracheal intubation, 

vi) 45 minutes after preraedicant# 

vii) at the time of extubatlon. 

After preraedicant there was a further decrease 
in diastolic blood press'ure in all three groups, iiollowlng 
laryngoscopy and intubation pulse rate decreased very 
significantly in la and Ila groups reaching a maxirmm 
reduction at 30 minutes after premedic ants and decreased 



gradually. Over the next 15 ndnutes, only in group II 
and III the maximum recorded diastolic blood pressure was 
more than that of group I but this difference was quit® 
.insignificant (p 7o.05). In group II and III the 
diastolic blood pressure decreased maximally at 20 nilnutea 
after premedicant but even in these groups at was 
significantly lessor the basal value, 

MSAll ARTERIAL PRESSURE 

Table III, IV, V, VI and VII show the mean 
arterial pressure in all the group recorded at various 
time intervals* Ihe basal mean arterial pressure was not 
significantly different from each other, Ihere was a 
decrease in mean arterial pressure after 30 minutes of 
preiTiadicant in all groups, Ihe mean arterial pressure 
decreased significantly in all groups (p /0,01) after 

10 minutes of premedicant and rose to a maximum at 20-30 
minutes and then remained stationary, ihe maximum 
decrease in mean arterial pressxire was significantly 
lesser in group I, 

In all groups the mean arterial pressure 
remained' lesser than the basal values, after 10 minutes 
the difference being statistically significant in group 

11 and III. 

On comparing the effect of diazepam with 
nlfodipiiia during general anaesthesia in group la and 
Ila (Table VIII) it can b® seen that i 
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Nifedipine produced a significant change in piilso rate 
20 minutes after administration as compared to diacepartu 

2, 24 significant difference of the effect on blood 
presotire (both systolic and diastolic) was noted 
between diasepara and nifedipine as early as 20 minutes 
after administration, 

3» I*he mean arterial pressure hov/ever, remained fairly 
stationary* 

On comparing the effect of diasepam vrith 
nifedipine duz'ing spinal analgesia in group Ib and lib 
(Table IX)# it can be seen that 

1. Nifedipine prodpiced a significant change in pulse 
rate 20 minutes after administration as compared 
to diazepam but statistically insignificant, 

2» A significant difference of the effect on blood 
pressure (botli systolic and diastolic) was noted 
between diazepam and nifedipine as early as 20 minutes 
after administration, 

3 , Ihe rrean arterial pressure however# remained fairly 
stationary and statistically in3igntficant(p 70«05)» 

On comparing the effect of diazepam with 
nifedipine-diazepam combination during general anaesthesia 
with controlled ventilation in group la and III(Table X)* 
it can be seen that . 



7 


i® nifedipine-diazepam combination i^roduced a signi- 
fiCcint change in pulse rate 20 minutes after 
administration as coitpared. to diazepam* 

I’.s. A significant difference; of the effect of blood 
pressure (both systolic and diastolic) was noted 
betv/eeri diazepam and nlfedlpin 0 “dia 2 epam combination 
as early as 20 minutes after administration. 

3. Ttie mean arterial pressure hov/ever, remained fairly 
stationary and statistically Insignificant (p 7o.05)* 

On comparing group Ila and III the effect of 
nifedipine with nifedipine-diazepam combination during 
general anaesthesia in group Ila and III (Table XI), it 
was seen that i- 

1, Nifedipine and nifedipine-diazepam combination 
Xjrodueed a significant change in pulse rate 10 
idJiutes after administration and highly significant 
at. 30 minutes, 

2» A significant difference of the effect on blood 
pressure (both systolic and diastolic) was noted 
between nifedipine and nifedipine-diazepam combina- 
tion as 20 minutes after adifiinistration. 

. I'lean arterial pressure however, remained fairly 

stationary and statistically ins ignif leant (p 7o*OS), 
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D I S C U 3 5 I 0 M 


High blood pressure in association with pregnancy 
lias long, been r-egarded cis an omnious si'jp,* I'aplan. et al 
(1962) reviev;ec2 chronic renal diseases e^nd hypertension 
associated vjith pregnancy and advised that therapeutic 
abortion should be carried out, if the blood pressure 
rises to 160/1 OOnra Kg, Fiarly and Kincaid Smith (1968) 
conGlu(iv,u i.hat iaorbidlty and mortality rates (main ly 
rejlating to the foetus) were Increased in the presence 
of hypertension. 

Prevention and treatment of pregnancy induced 
hypertension have learned in the last 10 years. High 
blood pressure cornplicatod approximately 10/ of all 
pregnancies. Pre- eclampsia, the association of hyper- 
tension proteinuria and oedema, accounts for rjwre than 
50/O of all the hypertensive disorders of i^regnancy and 
is a major cause of foetal and maternal morbidity and 
mortality. 

Hypertension in pregnancy tx'eated as t- 
I. Ha restriction, bed rest. 

2« Elucidation of some of the mechanisms responsible fco: 
blood pressure elevation In pregnancy has permitted 
therapy to be based on more rational principles. ■ 

3, Anti hypertensive therapy using sympathetic 

Inhibition with either me thy Idopa or alj^a and 
beta adrenoceptor blockage. 



n 

Vasodilation with hydralazine, calciura entry, 
blockers (nifedipine) intravenous labetalol or diaacrcide 
is primarily used in severely hypertensive patients, 

4* imring long term antihypertensive therapy, treatment 
with pindolol yielded better" foetal growth than 
therapy with atenolol. 

Aim of this study v/as to evaluate the effect 
of nifedipine in pregnancy induced hypertension. Patients 
v;lth pregnancy induced hypertension who were scheduled 
for emergency caesarean section procedures requiring 
general anaesthesia and spinal anaesthesia were selected 
for the study. Very few studies have been reported in 
which such drug and combination of drugs have been used 
for this purpose. 

Numerous techniques and agents have been 
enx-)loyed for this purpose but none v;as found to be 
100!?i successful. 

Beta blockers were also studied very exten- 
sively, Pry’s Roberts et al (1969) reported that 
propanolol was effective in suppressing the cardiovascular 
response to tracheal and nasopharyngeal suction of 
secretion in tetanus patients, 

protocol (Prys-Roberts, 1973) given intra- 
venous or orally was 'Shown to be effective in suppre- 
ssing the pressor responses to laryngoscopy and intuba- 
tion, Metoprolol, a cardioselective beta blocker was 
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Ehovra to be reducing arterial pressure- during intubation 
cJtcl after extubation (Magnusson et al# 1986) a 

Sodium nitroprusside (stoelting, 1979) iiitra- 
iiasal nitroglycerine (Fassoulabi and Kanaris# 1973# 

Kolak et al# 1986), Isosorbide dinitrate (Hataiio et al, 
1989), trimetaphan (Saitoh etal, 1991) were all found 
to be reducing the mat 3 nitude of the rise in blood 
pressure but the associated tachycardia v;as not prevented® 
Smith et al (1982) employed hydra llazine and 
diazoxide in severe hypertension, but there were certain 
limitations associated with, the use of these agents as 
they have to be administered parenterally and there is 
high incidence of side effects of the use of these agents 
at times it become extremely difficult to control hyper- 
temsion in pregnancy with conventional antihypertensive 
drugs, Antihyperte'nslve tiierapy utilizing sympatiietic 
Inhibition vrith either methyldopa or alpha and beta 
adrenoceptor blockade yield, and the n»st promising 
results vasodilation with hydralazine calcium entry 
blockers (nifedipine) intravenous labetalol or diazoxide 
is primarily used in severely hypertensive patients. 
use of orally administered nifedipine in severely hyper- 
tensive women is associated with encouraging results. 

It is clear that women with blood pressure 
levels greater than 170/110 mm Hg need antihypertensive 
therapy for maternal safety. It remains to be proven to 
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what extent foetal growth and welfare can be improved in 
women with diastolic pressure levels 85-110 mm Hg when 
adrenoceptor blocking agents and used for blood pressure 
control. Initial studies were suggestive of improved 
foetal growth, prevention of proteinemia end the 
respiratory distress syndrome but more long term 
controlled studies are required. 

Chronic hypertension is treated with methyldopa 
and PIM is treated with atenolol. Ihere is evidence that 
therapy is beneficial in terms of immediate pregnancy 
outcome and is not harmful to the child. Atenolol is 
currently being evaluated in combination with nifedipine 
to treat cases of early onset of severe pre-eclampsia 
and preliminary results and are encouraging prevention 
rather than cure should be the aim in managing hyper- 
tensive diseases during pregnancy. Early intervention 
Can prevent serious problem later on (Rubin, 1990) . 

Of the calcium channel blocking agent nifedipine 
was found to be very effective in reducing the pressor 
response (Khan et al, 1987; 1989; Purl and Batra, 1988; 
Bhola and Abraham, 1990). Varapanil was not as effective 
as nifedipine .and also a significant prolongation of P-R 
Interval was observed in some patients (Kolli et al,1987| 
Rashid Khan et al, 1989). Diltiozem was reported to b® 
unsuccessful in this respect (Chandralekha et al* 1990) • 

■ In the present study sublingual nifedipine was 
used alone and in combination with diazepam each to 



decrease the pulse rate and systolic & diastolic blood 
pressure. Use of any of the drugs or drug combination 
decrease significant reduction in systolic blood 
pressure and diastolic blood pressure, pulse rate 
following laryngoscopy and tracheal intubation. 

Huysmans et al (1963) emphasized an advantage 
of a calcium antagonist in comparison to other vasodi- 
lators that it selectively increases cerebral and 
cardiac blood flow, as nas been shown in human. Data 
of oresent study further suggest that a short term us® 
of nifedipine does not appear to compromise neonatal 
outcome. Therefore, nifedipine appears to be safe and 
effective antihypertensive agent for short term use in 
acute obstetric hypertension because of ease of adminis- 
tration, rapid onset and long duration of action. 

The results of this study showed that the blood 
pressure v;as significantly lov;ered after diazepam intra- 
ruuocnlarly after sublingual administration of nifedipine 
in patients v?ith pregnancy induced hypertension presenting 
for surgery. Ihe peak effect occurred in 30 minutes. 

The effect was sustained and the blood pressure remained 
stable throughout the period of anaesthesia. The blood 
pressure did not rise on. In fact, it remained well 
below the value with patient had presented. There was no 
significant change in pulse rate also. But Zusman et al 
(1987) reported a rise of 3.7 to 6.7% in pulse rate in 
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nifedipine treated patients during anaesthesia and 
operation. liie finding of this study confirmed the 
observations reported by Susraan et al (1987) and Jain 

al (1987) « 

Since nifedipine has also a coronary vasodi- 
lating action it may be useful in patients with coronary 
spasm (Reis et al, 1982), -mus nifedipine acquired a 
special usefulness in the perioperative pariod in hyper- 
tensive patients. 

All patients who received nifedipine shov/ed 
significant reduction in both systolic blood pressure 
and diastolic blood pressure. In patients who received 
diazepam showed adequate fall in blood pressure. 

It is evident from this study that in all 
pregnant women having severe hypertension the response 
to diazepam and nifedipine was adequate. When nifedipine 
viaEi administered to these patients a significant 
reduction in both systolic and diastolic blood pressure 
v/as observed. Ihese results concus with the findings of 
earlier v/orkers (Rubin et al, 1984) who in tiieir uncon- 
trolled study have shown the effectiveness of nifedipine 
in severe hypertension in pregnancy unresponsive to beta 
blockers. In the present study, nifedipine seemed to b© 
better antihypertensive agent as all the patients who 
received nifedipine as initial therapy responded to it 

and patients who responded to diazepam no acute adverse 

effects on foetal outcome were observed with nifedipine. 
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Dulil 2 !hy et al (1986) and Martenells et al(1986} 
showed tliat nifedipine when used alone was effective and 
safe in pregnancy. Constantine et al (1987) used slow 
i'c lease nifedipine with atenolol and alpha-mathy Idopa in 
23 hypertensive females and found this combination useful. 

A maximum fall in blood pressure was observed 
between 30 ndnutes and 3 hours after administr'ation of 
nifedipine v/hich was at variance to the results of other 
ifork'ers (Walkers and Redm.an, 1984) v/ho observed the 
meaxirnum fall betv/een 20 to 30 minutes. With present 
knowledge it appeared very difficult to explain this 
Variability in present. 

At present no other anti-hypertensive drug is 
available in India which can be effective in lov;ering 
the blood pressure in hypertensive emergencies during 
pregnancy vrithin 30 minutes. Nifedipine can lower the 
blood pressure within 20 to 30 minutes and has no adverse 
effect on foetus (Jain et al, 1987) . Therefore, this 
drug can be useful addition to the armamentarium of 
antihypertensive drugs used in pregnancy. 

Nifedipine exerts little or no effect on the ■ 
blood pressure in norrnotensive subject (Stone et al, 1980) » 
However, it is highly effective in the acute treatment of 
moderate to severe elevation of blood pressxxre where it 
produces a reliable reduction in systolic and diastolic 
pressures (Beer et al, 1981) . 



When nifedipine was administered orally or 
stiblingually 90% of the drug is absorbed* Itie drug is 
detectable in the serum 3 minutes after the sublingual 
and 20 minutes after the oral administration effect in 
30-60 minutes which lasts for 6-10 hours (Aobi et al, 

1978; Kawajima et al# 1978) . i'Aien given sublingually 
10 mg nifedipine lo^^rers blood pressure marking 15 minutes 
after its administration and the effect lasts for 90 
minutes (Stone ex. al^ 1980). 

Schei^itiz (1971) observed hypertensive pregnant 
patients and showed contradictory results with sodium and 
water homeostasis. 'Itie use of diuretics may v/ell have 
distorted some of the results where no increase or even 
depletion of sodium and water was reported, itie accepted 
viev7 at present Is that hypertensive mothers have smaller 
increase in plasma volume, total exchangeable sodium and 
extracellular fluid than normal pregnant women (Chesley, 
1?72). These obsex'vations made it difficult to believe 
that sodium and v/ater retention can be an important 
primary factor in the causation of pregnancy related 
hypertension* 

Nifedipine reduces both systolic and diastolic 
blood pressure with a minimal amount of side effects 
including orthost.asis (Spurrell et al, 1974). NifedipiQ® 
also induces a powerful basoreceptor mediated reflex 
beta~ adrenergic response to affect its negative ionotropic 
action and thus enhancing ventricular performance ^ 


(Ellrodt: et. al# 1980) • It suggests a state of tachycardia 
in the patients treated with nifedipine but in the present 
sjtudy the average pre-operative pulse rate was only 86, 
6 , 1 , ihis did not cause any concern and the response at 
intubation was only a subdued like. Reported side effects 
of nifedipine are hypotension tachycardia and A,V, 
conduction blockage# none of v/hich was present pre-opera- 
tive ly in the patients in this study. 

Stone et al (1980) have evaluated the efficacy 
of a single oral or sublingual dose of nifedipine in 
preventing the rise In puls© and blood pressure induced 
by laryngoscopy and endotracheal intubation. Nifedipine 
exerts little or no effect on the blood pressure in 
norrwstensive subjects, When given sublingually 10 
nifedipine lowers blood pressure markedly, 15 minutes 
after its administration and the effect lasts for 90 
rrdnutes, 

Kawajuna et al (1978), A^bi et al, (1978) 
observed when nifedipine is administered orally or 
sublingually 90?i of the drug is absorbed. The drug is 
detectable in the serum 3 minutes after the stiblingual 
and 20 minutes after the oral administration on oral 
nifedipine (10 mg) exerts the peak haemodynamic effects 
in 30-60 minutes which lasts for 6-10 hours. 

Smith et al (1982) in severe hypertension, 
hydrallazlne and dlazoxlde are employed but there are 
certain limitations associated with the use of these 



the presstir® response only to a limited extent. It is 
l±3cely that gastric absorption of nifedipine in the peri- 
operative period was erratic and effective blood levels 
were not achieved, Sxiblingual nifedipine proved to be 
significantly more effective in checking the rise in mean 
arterial pressure. But nifedipine did not check the rise 
in pulse rate, *11113 was probably because nifedipine is 
devoid of any effect on the A.V. nodal conduction. But 
despite this drawback in nifedipine, the rate pressure 
product. Which Is an index of myocardial ©2 demand 
rensain.s lower in nifedipino treated subjects. 

Nifedipine is a calcium channel blocker. Its 
clinical use since 1973 had been found to be effective 
and safe in patients having nc/derate to severe essential 
hypertension (Murphy et al, 1983 ), 

Nifedipine acts by blocking calcitum entry to 
the smooth inuscles. Thus interefere with excitation and 
contraction coupling given orally it was rapid onset of 
action and low -Incidence of serious side effects* 

Nifedipine has been used in pregnancy for inhibi- 
tion uterine contractions in preterm labour and prosta- 
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glandins induced "termination of pregnancy where there was 
uterine hypotonus (Anderson et al, 1979). Its onset of 
action \-fas not longer than 20 minutes. Hypotensive effect 
lasted at least 4 hours after 10 mg of nifedipine by mouth. 
Ko significant potentiation of the action of nifedipine 
with administration of other hypotensive agent was seen. 

Nifedipine when combined with propanolol is 
highly effective because observed increase in heart rat® 
with nifedipine is inhibited by propanolol probably by 
inhibiting the cardiovascular effects of the activity of 
the sympathetic nervous system. 

Blood pressure is significantly after sublingual 
administration of nifedipine in patients with controlled 
hypertension. The effect is sustained and the blood 
pressure remains stable throughout the period of anaes- 
thesia. The blood pressure does not rise to alarming 
level and even at the tire of intubation or extubation. 
There is not significant change in pulse rate also. But 
Zusman et al (1987) reported a rise of 3,7 to 6,7% in 
’pulse rate in nifedipine treated patients during anaesthe- 
sia and operation. The finding of present study confirm 
the observations reported by Zusman et al (1987) and 
Jain et al (1987). 

Ahokas et al (1988) studied nifedipine (200 
microgram/kg) effectively lowered mean arterial pressure 
25% by decreasing total peripheral r as is tance 38% cardiac 
output was Increased 15% blood flows to the splanchnic 
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region and the reproductive organs were increased after 
nifedipine administration. oSi© increase in blood flow 
to the reproductive organs was the result of increased 
ovarian and uterine wall perfusion blood flow was not 
significantly altered# but resistance was deci’eased. 

•Bius the use of nifedipine to lower maternal blood 
pressure in pregnancy complicated by extreme hypertension 
dees not necessarily decrease uteroplacental blood flow. 

The effect of nifedipine (Adalat Bayes Miles) a 
calcium channel blockers, v;hich has a well established 
place in nonobstetrlc hypertension was compared with 
dihydrala?:ine in 33 primigravidas with severe hyper- 
tension of pregnancy. Patients with a diastolic blood 
pressure greater than 110 mm Hg before or during adminis- 
tration were randomly assigned to treatment with either 
nifedipine or dihydralasine. Both drugs were found to be 
equally efficacious. Nifedipine, however, showed an 
earlier onset of action in lovrering systolic blood 
pressure and had the advantage of oral administrations. 

Nifedipine is an antagonist of calcium influx 
through slow channel of the cell membrane. Its hypoten- 
sive action is mainly due to dilatation of the arterial 
resistance vessels. Dose and route of administration of 
the drug used in this study were same as that used by 
Puii and Batra (1588) and Khan et al (1987). Nifedipine 
prevented the rise in mean arterial pressure significantly. 
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I ii;e in K^con arterial pressure from the basal to the 
1 -; ■....iiiiuiii recorded value in the control group ’..'as 4 3.3‘;i 
of tlie besal and In the nifedipine group 21,74?-i compared 
eith buprenorphine nifedlplna produced a significantly 
higlicr I'eduction in raaxirnum rise in mean arterial 
;t'iresaure (p ^0*05) » Tiiree minutes aftex' intubation the 
i'.iecn arterial pressure was significantly lower than that 
of control, llgnocaine or buprenorphine groups (p £Q«05}^ 
increase in rate pressure product in the nifedipine 
group v;as also Icusser than in the buprenorpliine one, but 
the difference v/as insignificant® 

In the present study, nifedipine effectively 
lou'ered the blood pressure. Its onset of ciction was 
prompt, not longer than 20 mimjtes in most instances, 
but the ' spontaneous subsidence of spilcer of high blood 
pressure is often observed. For this reason the entry 
criteria specified that the hypertension should be 
sustained over at least 20 minutes. The hypotensive 
effect lasted at least 4 hour after 10 mg of nifedipine 
by mouth® No significant potentiation of the action of 
nifedipine with concurrent admin is tr£-jt ion of other hypo- 
tensive agents v;as seen contrary to the effects described 
in. non pregnant patients (Gudzzi et al, 1980) • 

No serious side effects were observed with 
nifedipine, mild to moderate headache and. palpitation 
could not be specifically correlated with use of 
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i-i-if eciipine alone as former should be a nianifesration of 
:X've.cc Piri / or eclarapsia and later could result from 
.'.laguusiuiii sulfate therapy as v;ell, Host of the other 
cide effects like insignificant rise in pulse rata and 
occurrence of flushing are expected consequence of tha 
Vasodilatation effect of nifedipine by v;hich it exerts 
antihyportensive action (Huysmens et al, 1983). 

The three drug combination used v/ere lignocaine^ 
b'aprenorphine, lignocalne + nifedipine and buprenorphine+ 
nifedipine. A combined effect of each of the individual 
drugs were expected v?ith this technique. But in fact the 
study failed to demonstrate any such additive effects. 
There v;as no significant difference in the mean heart 
rate values. The degree of reduction in maximum rise in 
mean arterial pressure with the drug combination stool 
close to the effect of that particular individual drug 
of tlie comljination which showed a better effect than the 
other v/hen used alone. 

All 90 patients who received either diazepam 
or nifedipine or diazepam nifedipine combination showed 
significant reduction in both systolic and diastolic 
blood pressure. There v;as a significant decrease in pul«* 
rate in all groups after atropine, diazepam nifedipine 
premedication. 

Mean basal pulse rate of any group were not 
significantly different. Following laryngoscopy and 
intubation puls® rate decreased very significantly in , 
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reowhing a maxirnum reduction at 30 i-ninutss 
;; ra; I :?d;lc."tnt and decreased gradually over the next 15 
ira’itos ^ Fulrse rate decreased after diazepam premadlCu.-- 
ti.on intrntnn.scnlarly lu g-^neral nrscor.’ thcola ua.T- 03-j-7 
ir:inutc;'.''; hut in spinal analgesia the pulse rate was 
95+4 I'alnutejSv 

Itie maximum decrease in pulse rate who received 
nifedipi.ne sublingually with general anaesthesia and 
.'jpinn 1 anaesthesia vj'as 88+9/minute and 94+8/rainute 
respectively, 

llie maximum decrease in pulse rate %’/ho 
received diazepam and nifedipine combination in general 
ane^esthesia was 98+8/min. 

Mean systolic blood pressure maximally decrease 
after diazepam in general anaesthesia and spinal analge- 
sia v/as 121,68+4*095 mm Hg just after intubation, 

120,4+4,2 after 45 minutes. 

Maximum decrease in mean systolic blood 
pressure after nifedipine in general and spinal anaes- • 
thosia was 122,68+4,8 after 20 minutes and 123,4+4*8 
after 20 minute®. 

Maximum decrease in mean systolic blood pressure 
after diazepam + nifedipine combination in general 
anaesthesia was 110,4+33,4 mrriHg, 

Maximum decrease in mean diastolic blood 
pressure after diazepam in general and spinal anaesthesxia 
via® 79,6jjh2,15 after 20 minutes and 79.8+2.14 after 
30 minutes. 



Kaxijmm decrease in msen diastolic blood 
. 1 '. ;:...azc after nifedipine in gci-neral and spinal anaesthe- 
.:a.u, eae r;0<,ld2,i,2 and 80®4+2«2 respective ly after 20 

Maximum decrease in mean diastolic blood 
pre enure after diazepam + nifedipine corm^ination in 
pennral ancecthesia was 84«82;t4«l after 30 niinutes of 
c! iuvt pa:ii4nifodipinea There was no significant decrease In 
mean eirterial blood pressure (p 7o®05) in all groups* 

No complication like hypotension or bradycardia 
were noted in any of the patients during the sxibsequent 
period of anaesthesia. This is especially important 
v/lth the view that volatile anaesthetic agents can 
potentiate the effect of calcium channel blockers. 

This study shows that both diazepam and 
nifedipine are effective in decreasing the pulse rate 
in group I;i and Ila* systolic blood preissure and diastolic 
blood pressure and nifedipine provides a statistically 
f:>octor response than diazepam. 

VIhen diazepam was used in combination of nife- 
dipine no added advantage or a better effect could be 
dcRonstrated, A safe agent or technique that can prevent 
the increase in pulse rate, systolic blood pressure, 
diastolic blood pressure is yet to be found out and more 
rasearches have to be carried out in. this regard. 
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This study v/as conducted in 90 pregnancy induced 
hypertensive patients for emergency caesarean section 
requiring general anaesthesia or spinal analgesia* 

In conclusion, data of present study suggest 
that nifedipine as premedlcant adeqpiately controls 
pregnancy induced hypertension in emergency caesarean 
section during anaesthesia. 

In this study, efficacy of a single dose of 10 
mg nifedipine administered pre~operatlvely by sublingual 
routes was evaluated to attenuate the hypertensive and 
tachycardia response to laryngoscopy and endotracheal 
inttibation. Sublingual nifedipine proved to be signifi- 
cantly more effective in checking the rise in mean 
arterial pressure. 

Aim of the study v/as to determine the effect of 
diazepam and nifedipine and combination of nifedipine and 
diazepam as premedlcant in pregnancy induced hypertension. 
From the analysis of the observation in the present study 
the following conclusions v/ere drawn. 

Vihen pregnancy Induced hypertensive patients anaesthe- 
tised with thiopentone and suxamethonium laryngoscopy 
and tracheal intubation evokes a cardiovascular 
response in the form of tachycardia end hypertension 
wliich is maximum at 1 minute after intubation. 

- Diazepam 10 rag administered intramuscularly ^ half an 
hoxir after induction was more effective in preventing 



the rise in mean arterial pressure. oSie rise in pulse 
rate also prevented by administration of diarepam. 

Three to eight beats per minute was lov;ered by clianepaiiu 
Nifedipine 10 mg adrainistered ^3ublingually half an hour 
before induction v/as more effective in prsventing the 
rise in mean arterial pressure 36-37 mm Hg, the rise 
in pulse rate x^as also prevented by administration of 
nifedipine. But raore decrease in mean arterial 
pressure and pulse rate v;ith nifedipine v/as observed, 

- When these drugs v/ere used in combination no added 
effect could be demonstrated. The effect of nifedipine 
and diazepam combination was almost similar to that 

of nifedipine alone. 

In other words the degree of reduction in 
maximum fall in mean arterial pressure with the nifedipine 
which showed a better effect than the diazepam. 

- Of all the drugs and drug combination used in this 
study nifedipine vras most effective as premedicant in 
pregnancy induced hypertension, A significant diffe- 
rence of the effect on blood pressure (both systolic 
and diastolic) was noted between diazepam and nifedi- 
pine as early as 10 minutes after administration, 

Thus, diazepam showed a potent hypotensive effect in 
a short tine as with nifedipine. 

The mean arterial pressure however remained 
fairly stationary after administration of diazepam# 
nifedipine and diazepam+nif edipine combination (p 7o • 05) . 
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